Introduction
more than one symptom.
Uterine leiomyomata are the most common tumours of the A total of 97 patients (67.8%) were nulligravida and 70 (48.9%) female genital tract. These benign neoplasms are estimated to wished to conceive. In order to assess the infertility factors, patients occur in 20% to 50% of women with increased frequency wishing to conceive were pre-operatively evaluated by ovulation studies, post-coital test, sonographic examination, hysterosalpingograduring the later reproductive years (Verkauf, 1992) . Delaying phy and diagnostic hysteroscopy. In addition, sperm characteristics attempts at pregnancy until a later maternal age has exposed of the partner were evaluated. many women to an increased prevalence of uterine myomata For the 60 infertile women, infertility was primary in 29 cases at the time of conception. Therefore, the increased use of (48.3%) and secondary in the remainder, and ranged from 18 to 120 myomectomy rather than hysterectomy for the treatment of months (mean, 42 months). myomata results from the desire of patients to maintain or improve their reproductive potential. Since the first report of Technique myomectomy by Atlee (1844) , surgical treatment of uterine All myomectomies were performed under general anaesthesia. Three fibroids has used a laparotomic approach, or less frequently, a stab incisions were made in the suprapubic area: one in the midline vaginal route. In 1979, the first case of myomectomy using of 10 or 12 mm and one in each iliac fossa of 5.5 mm. A 10 mm laparoscopy was reported (Semm and Mettler, 1979) . Several laparoscope was inserted through an umbilical incision and connected reports on laparoscopic myomectomy have been published and to a video monitor. Six instruments were used: uni and bipolar electrocautery forceps, scissors, grasping forceps, aquapurator and, confirmed both its feasibility and its safety (Nezhat et al., since January 1995, an electrical morcellator (Storz, Tuttlingen, four with pain. The pregnancy outcome is summarized in Germany). For an intramural myoma, an incision was made through Table I. the uterine wall and the pseudocapsule of the myoma. Traction on the myoma combined with electrodissection allowed the leiomyoma
Characteristics of laparoscopy and laparoconversion groups
to be cleaved. Uterine defects were closed using interrupted absorbable No statistically significant difference between patients undersutures of the vicryl myometrial and serosal layers with 2-0 or 3-0 going laparoscopy or laparoconversion was found in: (1) stay was 3.5 days for laparoscopy and 5.8 days for laparoconIn accordance with a previous study (Nezhat et al., 1996) , laparoversion (P ϭ 0.0001).
scopically-assisted myomectomy (LAM) was defined as the perform-
Fertility after laparoscopic myomectomy
ance of a minilaparotomy, with an incision of less than 5 cm, when A total of 19 pregnancies were achieved in 17 patients (38.6%), the correct closure of the myometrium could not be performed by of whom 16 conceived spontaneously and one after in-vitro laparoscopy.
fertilization (IVF). Sixteen out of 41 patients (39%) with
Information about subsequent fertility was obtained from hospital interstitial myomata and one out of three patients with subserorecords, physicians and direct reports from the patients. Only patients with a follow-up period at least of 12 months were included in the sal myomata became pregnant; 18 pregnancies (94.7%) were study. Two groups of patients were defined, one of whom underwent intrauterine, and the single ectopic pregnancy was treated by laparoscopy including myomectomy performed by laparoscopy, LAM laparoscopic salpingectomy. Eleven patients (64.7%) delivered or gasless laparoscopy, the other group underwent laparoconversion. at term, vaginally in eight cases (72.7%). In the three cases requiring Caesarean section, the indications were: haemolysisStatistical analysis elevated liver enzymes-low platelet count syndrome at 36
The χ 2 and the Student's t-test were used to analyse results. A Pweeks (one case), previous Caesarean section (one case) and value of 0.05 was regarded as statistically significant. the uterine scarring (one case). Therapeutic abortion was performed on a 38 year old patient because of trisomy 21 diagnosed after amniocentesis. No case of uterine rupture Results occurred. Among the 143 patients of the study, 102 (71.3%) had a Four miscarriages occurred in two patients (one miscarriage laparoscopic myomectomy including 82 exclusive laparoscopic in one case, three in the other). In the latter patient, no uterine procedures, 15 LAM and five gasless laparoscopy procedures.
cavity abnormality was found on hysteroscopic examination. Forty-one patients (28.7%) had a laparoconversion. Indications
In the four patients who underwent second-look procedure were: intramural myoma Ͼ7 cm (15 cases), number of myomata (one for treatment of ectopic pregnancy, and three during Ͼ5 (12 cases), peroperative haemorrhage (12 cases) and Caesarean section), adhesions on the uterine scar and bilateral adenomyosis (two cases). Two patients (1.4%) required blood tubal adhesions secondary to myomectomy were found. transfusion. The location of the major myoma was intramural Fertility after laparoconversion in 87 patients (60.8%) and subserosal in 56 patients (39.2%).
Six patients (23.1%) became pregnant, five spontaneously and Besides myoma, other genital tract abnormalities were corone after IVF. Only one patient (16.6%) had vaginal delivery rected during the same procedure in 41 patients (28.6%): tubal at term. A late miscarriage occurred at 24 weeks in one case surgery in 37 patients (15 salpingotomies, five fimbrioplasties and premature labour at 32 weeks in the patient having IVF. and 17 cases of tubal adhesiolysis) and peritoneal endometriosis In these two patients, and in a third patient with first trimester in four patients.
miscarriage, hysteroscopic examination showed no distortion of the uterine cavity. Fertility after myomectomy Seventy out of the 143 patients (49%) wished to conceive,
Comparison of pregnancy outcome between the two groups
No statistically significant differences were found between including 44 women who had a laparoscopic myomectomy and 26 women who had laparoconversion. Of these 70 patients, women undergoing laparoscopy and those undergoing laparoconversion, with the exception of delivery rate [25% (11/44) 60 presented with infertility, six with persistent bleeding and Fertility after laparoscopic myomectomy after laparoscopy and 3% (1/26) after laparoconversion (P ϭ et al., 1993, 1994) , our results confirm that laparoscopic myomectomy may be attempted when fewer than four myomata 0.02)] (Table I) .
Ͻ7 cm in diameter are present. Of 37 patients who received tubal surgery, four (10.8%)
The effect of myomata upon fertility is not fully understood became pregnant. None of the four patients with endometriosis and remains a matter of debate (Buttram and Reiter, 1981 ; achieved a pregnancy. Berkeley et al., 1983; Smith and Uhlir, 1990; Verkauf, 1992) .
Analysis of fertility according to the presence of multifactorial
Several reports (Brown et al., 1956; Babaknia et al., 1978 ; or unexplained infertility Berkeley et al., 1983; Smith and Uhlir, 1990; Verkauf, 1992 ) demonstrated significant pregnancy rates after abdominal Of the patients undergoing laparoscopy, 29 patients (65.9%) myomectomy in patients with otherwise unexplained infertility. had unexplained infertility, 14 (48.2%) of whom conceived;
Furthermore, in patients with myomata and unexplained infer-15 patients (34.1%) had multifactorial infertility, three (20%) tility, Rosenfeld (1986) observed that adverse prognostic factors of whom conceived (after adhesiolysis in two cases and for fertility after laparotomic myomectomy were: increased fimbrioplasty in one). These pregnancy rates were not significage of patients, long duration of infertility and large size or antly different (P ϭ 0.06).
number of fibroids removed. Our results confirm that delivery Of the patients undergoing laparoconversion, five out of 19 rate is significantly higher after laparoscopic myomectomy women (26.3%) with unexplained infertility associated with than after laparoconversion. This difference may be explained myoma and one out of seven women (14.3%) with multifactorby the smaller number and size of myomata removed by ial infertility conceived. These differences were not statistically laparoscopy. Therefore, myomectomy may be recommended significant.
for patients wishing to conceive who have a limited number Analysis of fertility according to the presence of primary or of myomata and a short duration of infertility.
secondary infertility
Of the 44 patients who underwent laparoscopic myomectomy, 17 (38.8%) conceived, suggesting its possible importance Of the patients who underwent laparoscopy, 22 had primary in patients with unexplained infertility. These results are in and 22 had secondary infertility. The pregnancy rates (31.8 accordance with previously published pregnancy rates of and 45.4% respectively) were not statistically significantly between 16.7% and 66.7% following laparotomy (Berkeley different. et al., 1983; Rosenfeld, 1986; Verkauf, 1992) and 33% followOf the patients who underwent laparoconversion, eight had ing laparoscopic myomectomy (Dubuisson et al., 1996) . Our primary and 18 had secondary infertility. Again, the pregnancy results showed no statistically significant difference in subrates were not significantly different (12.5 and 27.7% sequent fertility between patients with primary and those with respectively). secondary infertility, or between patients with unexplained infertility and those with multifactorial infertility, possibly due Discussion to the small number of cases included in each group. The The feasibility of laparoscopic myomectomy appears to depend number of months prior to conception also was not significantly on the number and size of the myomata present. Laparoconverdifferent after laparoscopy or laparoconversion. Our data agree sion was not required when less than four fibroids were present with other reports (Babaknia et al., 1978; Rosenfeld, 1986; and, in 36 .6% of cases, was performed for an intramural Smith and Uhlir, 1990; Verkauf, 1992; Dubuisson et al., 1996 ) myoma Ͼ7 cm. There was no difference in either the mean and confirm that myomectomy should be considered in patients duration or the blood loss of the two procedures. Therefore, with unexplained infertility. in accordance with previous reports (Nezhat et al., 1991;  Laparoscopic myomectomy has several drawbacks, including difficulties in suturing the myometrium, leading to the risk Daniell and Guerly, 1991; Hasson et al., 1992 and Dubuisson et al. (1995) reported two cases of uterine Obstet. Gynecol., 82, [213] [214] [215] rupture during pregnancy following laparoscopic myomectomy. Verkauf, B.S. (1992) Myomectomy for fertility enhancement and preservation.
Fertil. Steril., 58, 1-15.
In the present study, no similar case was noted, despite the fact that the majority of women (8/11) gave birth vaginally.
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As previously reported (Tulandi et al., 1993) , laparotomic myomectomy with a posterior uterine incision is associated with a higher number and extension of adnexal adhesions than are observed after a fundal or anterior incision. Therefore, the standard uterine incision should be anterior and vertical. Myomas on the posterior uterine wall can usually be removed with a fundal incision and are easily sutured laparoscopically. Despite meticulous haemostasis, the use of fine suture material, and the accurate closure of uterine incisions, in our study adhesions were found at the site of myomectomy scar in the four patients who had follow-up laparoscopic investigations. Further studies are necessary to assess the specific risk of adhesions after laparoscopic myomectomy and to validate the interest of endoscopic second-look.
Finally, especially in patients in whom myomata are associated with the presence of unexplained infertility, our results in terms of fertility after laparoscopic myomectomy are encouraging. However, it is clear that further studies will be required to determine the subsequent risk factors of adhesions and of uterine rupture.
